This paper presents a survey on construction projects cost performance in Brazil with an analysis of cost overrun causes of the works based on the contractors' point of view. After a literature review and field research, several causes were identified and evaluated by frequency, severity, and importance through a questionnaire. The field survey conducted included 11 directors, 17 project managers and 19 area managers of different construction companies. Eighty-five causes of cost overrun were identified and classified in 11 departments with internal and external influences. The research shows that 71% of the 238 contracts of the study have their costs exceeded, being 82% in amounts up to 25% of the initial agreement and 18% above 25%. The most striking causes identified by the three parties were the change of scope, lack of design detail during budgeting, and high indirect cost in a period of low productivity.
Introduction
The main objective of contractors is to complete their projects within appropriate planned cost and time, but mainly profitability. However, it is not what reflects most of the works contracts in Brazil. Through the presentation and analysis of a series of cases, studies show that construction projects have a common characteristic of non-compliance with the initial agreed costs, affecting the financial and economic performance of the works. It is important to explain that when analyzing through the contractor's view if the cost increase is linked to the additive scope combined with increased revenue while maintaining final profitability, this is no longer the subject of discussion in this study.
companies, who underwent works in 16 states of the country and who have great experience in the construction projects.
The paper covers three important hierarchical levels point of view within construction companies. First, directors, which have a strategic view of all projects and responds directly to shareholders regarding the profitability of the contracts. Then, project managers who are the highest level within a work, responsible for managing and ensuring the interaction between the departments and the profitability of the contract through the effective performance of management in all areas. Finally, the area managers who are the ones who create the budgets, execute the works, carry out the acquisitions, control and monitor cost and planning.
With the analysis through these three hierarchical levels, one can obtain an internal view of the company in the identification and analysis of the main causes of the increase of cost through 3 different points of view, but of great relevance in the five phases of the life cycle of a project.
Literature Review
Studies presented in various articles indicate that the problem of cost increase is common to several countries and that the causes are recurrent. The poor performance of public works in relation to cost increases and delivery times, compared to expected values, has been recurrent in Brazil and other emerging countries (Santos et al., 2015) . Santos et al. (2015) [1] in a study on the causes of cost increases and deadlines in municipal public building works in Belo Horizonte concluded that 72% of the 145 works evaluated presented a cost increase, very similar with this present study in which 71% of 238 contracts under study showed a cost increase. Santos et al. still present in their study that the two most important causes regarding the delay of the works are related to the lack of compatibility of the projects and error in the quantitative survey. In this present study, these causes were also pointed out as of great importance in the view of area managers. Senouci et al. (2016) [8] in his study on the increase of term and cost in 122 construction contracts in Qatari shows that 54% had their costs increased and 72% their deadlines increased.
Niazi and Painting (2016) [2] present corruption, late payment by the client and financial difficulties on the part of the construction companies as the three main causes of the increase in construction costs in Afghanistan. But, among the ten most important causes present the delay in the approval of the projects, which in this present study is among the most important causes in common agreement of all the interviewees. Azhar et al. (2008) [3] in a study on causes of cost increase in works in Pakistan show that the main causes are related to variation in materials prices, high equipment costs. However, the top 10 are also related to the lack of cost control, which in this present study is evaluated as one of the causes of greater impact in the project managers' view.
Similar to the studies cited above, Aziz et al. (2013) [4] in their study in works in Malaysia, have as main causes the variation of materials prices, cash flow and financial difficulties on the part of the constructors. Although in the present study these causes are pointed out, they are not among the ten most relevant. Enshassi et al. (2009) [5] also presents as the main cause of the cost increase the variation of the price of the materials.
Sawalhi (2015) [6] conducts an evaluation of indirect costs in construction projects in the Gaza Strip and presents the impact and importance of these costs on a construction site. The high indirect cost in periods of low productivity is the third most important cause among the 85 presented in the present study.
Assaf and Al-Hejji (2006) [7] in research on causes of the increase of the term in construction projects in Saudi Arabia interview 23 contractors whose results of the most relevant causes in their visions are delay in payment by the client, delay in review and approval of the projects and modification of the execution sequence of the work. These causes directly impact the cost of the works as can be observed in the present study. Kaming et al. (1997) [9] in a study of construction projects in two cities in Indonesia show that the increase in the price of materials due to inflation, the error in the estimation of materials and the complexity of the projects are the main causes of the cost increase. Arditi et al. (1985) [10] presents a similar result in his study in Turkey.
Cheng (2014) [11] presents a research result in which change in scope and cost control are the most relevant causes. Already Polat et al. (2014) [12] identified project changes and delays in project approval as more critical factors. These two studies present very similar results with the present study.
Based on this literature review, the causes of cost overrun in construction projects in Brazil were analyzed and listed based on the evaluation of several professionals in the industry. Their experiences contributed to other causes until reaching the 85 introduced in the present study.
Research Methodology
The research methodology consisted in the identification of 85 causes of cost increase through the literature review and field research with professionals in the area. Subsequently, these causes were distributed in 11 departments. Following a questionnaire was elaborated being divided into two stages: the first one with the objective to qualify the interviewed ones by obtaining information on the career and data of the works lived by them. The second, focused on the evaluation of the frequency and severity of the causes listed. Subsequently, an analysis of the data collected in the second stage was carried out through frequency, severity and importance indexes.
The interview includes 47 professionals, such as 11 directors, 17 project managers and 19 area managers with experience in 27 different construction companies. The answers were based on the experience of 238 small, medium and large works.
Questionnaire Design
In order to prepare a questionnaire, it was necessary, in the first stage, to obtain the data related to the interviewees' profile, such as the position held, the number of years of experience, the number of works done, the types of work, the types of contract and the percentage of cost increase on those projects.
The second part of the questionnaire is related to the evaluation of the causes of cost overruns. The Liker scale was evaluated from 1 to 5 for frequency and severity. The frequency of the cause event was characterized as: does not occur, low frequency, medium frequency, high frequency and extreme frequency. The severity follows a similar category being: no severity, low severity, medium severity, high severity and extreme severity. The collected data were then compiled according to the approach described below.
Data Analysis Approach
For the analysis of the data, the following statistical formulas were applied:
(FI) Frequency Index: This formula is used to list the causes identified according to their frequency from the evaluation of each interviewee. 
FI (%) =

IMPI (%) = × (3)
Finally, was calculated the Spearman correlation coefficient (rs) which is a non-parametric test whose result varies from -1 to +1, with +1 signifying a total agreement between the candidate groups and -1 total disagreement [7] . Closer to 1 the result means a good correlation of the analyzed groups. This coefficient was applied to the results of the 3 possible combinations: Directors with Project managers; Directors with Area Managers and Area Managers with Project managers, using the following formula:
Where: d = difference between the classifications of the 2 groups analyzed; and n = number of analyzed data.
The results obtained with the application of these statistical formulas will be presented in several tables that will be exposed in the following item.
Results and Discussions
Data were collected based on 238 contracts distributed in 16 states of the country as shown in Figure 1 . In the first stage of the questionnaire, data were collected regarding the characteristics of the respondents and their different experiences, as can be observed in Table 1 Subsequently, the second stage of the questionnaire consisted in the evaluation of the 85 causes of cost increase classified by each department, identified in Table 2 . The interviewees of the three groups performed an assessment of 1 to 5 according to the Likert scale when frequency, severity, and importance. The 10 most frequent causes can be observed in Table 3 . As can be seen at the tables above, the frequency-related causes, common to all groups are: changes/additives in the scope; lack of design detail during budgeting; waste of materials.
With regard to severity, the 10 causes that generate the greatest impact according to the interviewees can be observed in Table 4 . The common causes for the 3 groups are budget-related. They are: lack of knowledge of the real productivity in the elaboration of the compositions and lack of design detail during budgeting.
Finally, the 10 most important causes can be observed in Table 5 . Finally, with regard to importance, the common causes for the three groups of interviewees are: lack of design detail during budgeting; changes/additives of scope; high indirect cost in periods of low productivity.
As mentioned, the causes of cost overrun were classified into 11 departments and from the compilation of all data, the tables 6 to 9 below present the frequency, severity and importance indices by each department and by groups of respondents. It is possible to identify the main department in which to act to avoid the occurrence of these causes. The data show that the directors consider planning and cost control the most important department in cost overrun. The evaluation of project managers shows that the behavior of the client is the most relevant causes. In the view of area managers, the production and quality departments are related the most important causes.
With all the data collected, the Spearman correlation coefficient was calculated with the objective of assessing if the points of view of the 3 groups agree. As can be seen in Tables 10 to 13 , the coefficients indicate that the responses of the groups present a high degree of agreement. 
Conclusions
The present study show the point of view of 47 professionals in the construction area, with many years of experience (between 10 and 28 years) and experience in works of various sizes throughout 16 states of Brazil. These professionals belong to 3 major hierarchical groups within a company with 11 directors, 17 project managers and 19 area managers.
On average, respondents pointed out that 71% of contracts have their costs increased by the end of the project by 14%. The results present a very large correlation in the perception of the causes of the cost overrun in the works as presented in table 22. Project managers and area managers presented a coefficient of 94% Spearman correlation. The directors and project managers with 83% and the directors and area managers with 79%.
The result of project managers group shows that customer is the major causer in cost overrun of the work and secondly the production department. On the other hand, the group of area managers understands that the production department are the main responsible for the increase of costs and secondly the client. The result of the directors is more related to internal factors of planning, control, and monitoring and therefore they understand that the department of planning and cost control is the main cause of the cost overrun in the works and secondly the department of budget, being in fifth place the client.
Recommendations for Future Studies
A recommendation for future study would be to deepen the profile of the client to better understand the impacts on the results of construction contracts related to customer types (public, private and mixed) and types of contract (unit price, global or mixed price). The study reported a very large customer impact on costs overrun and loss of profitability.
When talking with professionals in the field, many reported difficulties in the relationship with the client, especially in the public department, which presents delays in payment, constant changes in scope and sequencing to meet third party interests. Another problem reported to the public client is the constant changes in tax inspectors according to political interests, which often ends up blocking the process and losing the contract's history. For these reasons, a customer-facing study would be interesting.
